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#M 2 0 0 2-3 1 8 4 1 8 v : 1/ 

(a) rh77;W^yy'J^-F (TAOS) & i tTFfB-J5£5£ ( I )TmZftZ> 
7;V3^fyi'7> (AS) Jrf77W7> ; t-')A^'f Knt4t-f K (TA 

aoh) w^t-c jn*5w» l -ct# c, tL* 4 mit&w ^tswm.ma &mm-r 

X n Si(OR) 4 _ n (I) 

ftl-8^)7MiH, 7'J-;Vi^L<li^jH*it 0 niiO- 
3OSE8ttNfc& 0 ) 

(b) »jfcR^wta&K±KSWi-r*ie, 

( c )f£^&& 8 0-3 5 0 t^SJ^ijnf&^S-t&I^ & J; 

( d )&&BL* 3 5 0-4 5 0 xznn&xBbjMm't *jm 

(a) -r b 5 7Wt;l/y v V^- h (TAOS) *f h57W7> ; E-'7A^ 
^Knt+t^K (TAAOH) <OttTTm&tt*MmfrtlB&MLt±1gi, ± 

»-»5S;(i)-t^s*l*7/1'3*~>*>?> (as) i;fctt-e-oJn*»«i«4L<tt 

( b ) * i&k±. k m$ ■? h ig, 

( c 8 0-3 5 0 < C^z B ijRT-»^ll1-^I^ <£ XT 

(dm&tiii 3 5 0-4 5 0 t^iaifM&ItSIl 
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mm 2 0 0 2 -3 1 8 4 1 8 ^- v 

- h (TAOS) -xfyi/jjyv y -> y ^ - f. (teqs) % xh^^f-^y 

5"J*—b (TMOS) * ^(if ©I^t^-S i t f 1 - 2 ©v^ 

[»*£4] BUlEfi^Xg(a)-e^ffl$^-2,T;un^vvy y (AS) ^\ 
^^h'J^^yy?^ (MTMS) , y Y V ^ h * -> > 5 > (MTES) ££{4 

im^m 5 ] w«r!Eii$mi ( a ) xmm ^77;^^^7^^A 

Kn**^ K (TAAOH) x h 7 fu \£)Ur > V A^j Vut^ 
4 K (TPAOH) , fh^rf^T^-^AA^ KntW K (TBAOH) Ztzti 

[ftffl6] f^^STO! (a)Ti£/B£*L£7- > 77M^7>^^A 
(TAAOH) 4>iC#itt^,, T^hU^A (Na) , * V A (K) 

,W Kn^-^Hf^ k (TAAOH) *Kiln£ ( Br ) . (CI) fc*©^ 

or ^^7G^^k^-#^ib 4^^»o^s^\ ^ti?tLxii$t 1 s*p 

8 ] tfrffiMimi ( a ) X~mm £ *l£ x h 9 T )V*)\>t * y -> y 
-h (TAOS) tmmTfrzlcisisyy (AS) O-t/l/Jfc (TAOS/AS) Si0 2 8l 

*^-C 6 / 4 ~ 2 / 8 ©IKfflfc** i t £#m t -rsafcfcg 1 ~ 7 ©v>r 
[«f*3S9j lftf5i3^I^(a)T-1g/B£:fc*-r ^77^7^-^A 
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3/ 



;U Knt^ft-f K (TAAOH) t->nitIW (TAOS+AS) <9^J£ (T 
AA0H/(TA0S+AS)) Si0 2 &#gr£-e 1/1 0-7/1 O^iU^CtJ 

simt-rzm&m 1 - 8 it^zmm^mmm^^w^ >j *^tiw« 

[If 3^1 0] miB»I^(b)Hj3Jt'S»^^^tf>n- hj£{cTfird 
1 1 ] tft&tiQf&jemnMic ) iz&if&^YEZ i ~~ i 0 55-^ MM 

%-m%T*tzit^%%.m%T-efi ? -fc^#mti-^ft^i - i o^v^x^ 
[it*^ 1 2 ] hu i imfc&mxm ( d ) \z & if & &fl* *5-9om misi 

1 3 ] Hf$£ 1-12 K|B*©#tefcM^T» 6 2 
. 5WT^Jtif«^t6. 0 GPaJ!Jl±©^>^tt^ (Young's Modulus) 

[w*£ i 4 ] Hute^Mfi, iti^cti tT-^^L<o¥^«e?L@^3 n 

mlXrx\ Lfri) 2 nmJ^T?)^ ^n*7 (Micropores) OjMTL&ft&ft^jP 7 

5] meaufep. m^m? (Rms) an nmm-* 

[»*^ 1 6 ] mtmmtf, m f i &t>mmtfr ^-zz&l 

iztmoimwmmikni/') «m 

ttKe 
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[0 0 0 1] 

*§&Wl±. itmmm (Dielectric Constant) #2. 5&TFt^<. Lfr$> 
10 0 0 2] 

K «fc > u- y->xjwtfz u JtSg^j&osfL^marafO**** 

t co * s v»itiRsii m kk** <b aa® p^it mourns t? § <& 

±COJ:d4B«|-eia!tte»*t*»H||ft»R|i % -fcfcCVDifc (Chemical Vapor 
Deposition Method) ft t'^^BiftS^^ tf > a - h &ft 

L^Lftri*^ CVD^<omff^#f?rffiv>T#ibtt^v';^^«M (fWBtlRl 

ft tizum.) -efi, Jtitm^ s 3mT<7)^<o^#ic>tL^ 2. 5m&<DSt 
2 ffir^t ft i«ii^fftt« < , t ii#m*axK.mv*z yu 

4 fc, ft&frhfc. <J%^t> *LTV>4 7^3^y->7>^J; yf/4 £{±/> 
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5/ 



2. 5&T<vstmw.mzmm-t&zt&mmx~&t), Lfri>&m*imt<D®m& 

10 0 0 3] 

T;u a * v > ^ «fc x?/t tz i±j\ a y >ft «> 9 > * tz l± i^c, co*D7fc^f W t 

y> y it^9^itzit^n.h(DM^mmt^ 5 0 orjUToza^T?^^ 

ft-*-* fc *-£tHB£!*3|£-> V * ^ttflt^AffiaMrtt «f IRtlK 3 £ 

<b £ v »; t wac^t^S # 'Jynn^t 5 0 0 tJSL 

(«F« S X1R4 4^CIB«) , d) T*x**st,?>tsiLV/ttH*»xi 

$Tinlte* f CD jfrfrttfc & flEftftttK*7Bj&-? # & £ t £ 

2. 5^TOifcWW^ti^MLJ:7ttSt«W£TL 
% ^«5*»#«aE*^?,MO*4 6. 0 GPa (W^***) &.±<DV> 
rW&m (Young' s Modulus) Z^-fZ *><D Z timt^Z b* 

JLfcB L-fz 0 

[0 0 0 4J 
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WM 2002-318418 
-h (TEOS) £r h7/nt>7> € -H 7 ^ /f Fa**-** K (TPAOH) <7)# 

*tt*fe|»e>*ti**9-f MfiJRtt, 16-18 GPaO^>^W^^*LTV> 

(Silylation) £M LT-?-0$iSiSlbjc{t U -I O$ygOjt0§m^£ 2 . 1-2 
IBS^o ) 

L*L***6, £OJ:$4->?>»! (c VDfcfcJ: -SMS) fcifrffcOUtt 
7-* M»fi:^-0^:#$#2 0 nmfrtjfefc*£v»7t:*!>, 

mz v ¥7, \ yf-> rum* t^mmn&M l-tkmu** - >v 

[0 0 0 5] 
[0 0 0 61 
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#12 0 0 2-3 1 8 4 1 8 ^-v I 7/ 

#gg 2000-349083 

[#^3t^2] 
W9-3 15 8 1 2 

HUtffi^&gfWO 0 0/1 8 8 4 7<2r$£ 

m^&m&mwoo 0/1264 o£$g 

[#IWtlK5] 

#18 2002-30249 
[«®t6] 

#H#K : ffiK&l»3SRU S 2000/0060364 Al 
m&WfXM. 1 ] 

Advanced Material 2001, 13, No. 19, October 2, Page 1453-1466 
[0 0 0 7] 

[0 0 0 8] 

(a)ff57^W;Wi/y^-b (TAOS) & i ErFfBHttrt( I )T-^$a^> 
7*'3*->v9> (AS) if h 7 7;Mr;V7 >-=e— V A/W \?U7t*r*M K (TA 
A0H) 0#^ETt»JP7fc»» t T# ?> tiZ * 4 
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8/ 



X n Si(OR) 4H 



•n 



(I) 



3«t4So ) 

( b ) Rj&R&j&ft * 2mrj:k jfe* 1- * it, 

(c) i*^K£ 8 0 -3 5 0V<D^]£Tl)m%kWt2>J:m, 

( d mm*.* 3 5 0-4 5 0 TcoiaK-e&jfitea-taie 

[0 0 0 9] 

(a) f f77M^Jl/y>n-l' (TAOS) ^fb^TWT^-^A^ 
^fKDtWK (TAAOH) Off<ETT?ill**»*7ttt«*lin*^l¥Lfc», ± 
IB— jRS: (I) T~tf $^7;V3^yy7> (AS) J f± %<T>Wtfrf&m & L < f± 

( b ) iMMl £ JL * m 

( c 8 0-3 5 0 ^<V®&^WMm.-t *Ig, & i 

(d) mma*3 5 0-4 5 oxwumxmj&mm-tzjim 

[0 0 10] 

b 77^*;^JW;y'j-jr- h (TAOS) f± N T Y 7ifW* V v 'J 
h (TE0S) , 7h7>fWyy')7--h (TM0S) $ fc*± i 

*7t, irtB1H«xe(a)"C<effl$*L4T;p3^fi/$/9 xi, * ?-;H» y * h * 

vv9> (MTMS) . ^f;i/hyxf^yy7> (MTES) Ztzi±Z<DW 1 &$i)T'$ > 2> 
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^-v : 9/ 



K (TAAOH) Ji, -r h^nif/UTV*— Kn**^ F (TPAOH) „ 7- 
h^r^TV^-'JAA/f KntW K (TBAOH) itzlitom^X-h^ 

z^A/W Knt W K (TAAOH) ^^3: fr*. T^M^A (Na) , 1) 'J «7 
A (K) ^^OT^TJU^Jl^^b^^^^^^^^^iJi, ^-tL-TtL 

7C^^-C50M p p b &TT-ab & d £: £ $ <b mffEPlUDfi ( a ) 
T'M^tt^T- b 7m^7>t-^AA^ KntW K (TAAOH) 4 3 ^^f 
ft*. Hit (Br) , i&lf (CI) 4^Any>lxt^lJ^t)^^^»« 
^TSfi, -e^WTC^tiT' Hipp mfilTT^^- t »2 Lv^ 0 
[00 11] 

^UTO ft £ v > r , miBP RDg ( a ) -e-teffl $^ff5 7;K;vt;vvy 
V^-h (TAOS) tHuIB7;vn^rvv9> (AS) O-tMfc (TAOS/AS) 14. Si02 
*»i»-C6/4~2/8W|£iBt*&Clfc*«»iLv» 0 

*3MM K (TAAOH) v 'J ##«R0Ji£j£# (TAOS+AS) *>*;Wfc (TAAOH/ (TA 
OS+AS)) f4. Si.02!ft»*iSS-e 1/10-7/10 tf>f£Hfc** £ tiim t Lv> 

o 

f fc . tu fB^*X@ ( b ) > hu fBiP^^aXS ( c ) 3$ «£ CWiBttJfi^JlXS ( d ) 

( i ) m BJfcfrXS (b) OiJMfc * * fcf > a - h ftT^r "5 o 

(ii) ffiriBUHJMaaxfKcjosft* 1 ~i o5*hj, m.m#xwm%Tttzitm 

(iii) BufSM^SXS(d)^»^* 1 0~9 0m M^B&T-Cfi^o 
[0 0 12] 

nbti&$LmX\ 2. 5JaTOJtllWfc6. 0 GPaJSLhO^^gMtsp (Youn 
g*s Modulus) ^^4*%litaut**i-&tfc*:«p«fcLTV^ 0 £t>K> ffffB 
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H2nmJ5lT0 5^D#7 (Micropores) «ftt»7 0%to* 
-tLtCinx.T, «TlBttJ»Ef±. K«JR<Z>3EM«$ (Rms) ^1 nmam^ 

[0 0 13] 

[f&^O^iftl&iPJ] 

(a) mMM^mmjLM 

[0 0 14] 

Mf&H&lafeb Lt, r h 5- T^+^^-^y -> i; j, ( TAO s) & <£ EFTf B— IS: 
a(I)TS*ftir^3^?> (AS) trb57*W>ti^AMK 
n****K (TAAOH) 0»T^to*C^LT»6*L**--f3Wfc^ t ^ tt 

X n Si(OR) 4 _ n (I) 

■fcr**;^ ry-^aM > L<ttif->nt«u Rat****, s^u* 
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^-v: 11/ 



FiW|(f?)U. £04>-?r&, 7h5ifW;y'J|-F (TEOS) H f 
[0 0 15] 

|y|B7^n^vv7> (AS) h ltli> ^f;H>'J> f^v->7^ ^ 

Xf^pjXhdfyyy^ if 'J 77'n^y yy >^ ^ 

fil'h^h + yy?^ t^f^hVXb^yy^^ t*z;^ij^h^yy 

lf^;Vh 'JXF^yy^^ 7xa;l/hlj^^yy7^ 7l ^pj 

^h+->V7>. MJ^+yyy^, M]xKyy7>, h'MV7°n*°^ 
vv7>, 7WDhV^h^yy7>, 7frt u Y V J- * v v ^ 

yXfJVy'xh^yy^y, Kyy 7 >, ^l^yyyy, 

y^ + yy7^ vy^n^o. h ^yy 7 >, h>j7;^n>f;i/bv^ h 

>f;vh'j> h+y^>7> (mtms) , ^^;i^h»;^h^->->7> (mtes) 

££>K> wStZf- hyTJl-irfrTy^—V&^J k (TAAOH) i: L 



^^"^ H\ n-A^ff y;i, )> ^ f ;!/7 y^ x 7 Kn^-tM K 

2>o Ciocft 5 ^, f h yfu TdfrTy^-VA^-i Fnt+t-C K (TPAOH) 
7- b?7?-)UTy*-<y£.^J Kn**HM K (TBAOH) $ tzliZ<Dm&®*®i 

[0 0 16] 
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s<-P: 12/ 



Yu**V1Y (TAAOH) *KJ±, ^^UtFy^ (Na) , #>;*A ( K 
) 4^7^*';4«7CfOM, ^JirrH* (Br) , m.m (CI) 

r>fcKmott&m*ztL-?ti7cmmmx~m o on P P m~tii%«DM 

L*U th'^A (Na) **y*A (K) KXVTfrUV&JgjtmoHtUr® 

frb%h ^®L%j&z*i?ti7£mmmT sossppbj^^ii-iti*^ *m 

:iif * 4 « *^ A* (Br) (CI) *^O^n^>5c*Oft-61fc3^fe«: 

^»^»»*t-Pti-7G^«mT' 1 fiS p p m <fc 0 # < #4 t , 

7 * 5 - ^ a s»*g|gEift& ^«swt lt, st#w*a« -set 

p p b <£ 9# < ^-i fi& fc, fF57W^;t/yyij^-h (TAOS) fei^'BU 
12-^(1 )f*$^7^3^yy7> (AS) ^tF77;W>^^ 
MKntWK (TAAOH) 0#flETT?JlUlc^1-*l»tc % 

[0 0 17] 

(taaoh) *&m-t&&&\z^ *<D*K&itL&mis*$m 

T-f«?^rh77;^^7^^A^^ Kn*^MM K (TAAOH) tt N TfT 

m*5 i. xm* * >&mtB§mLLmz&-t& a t iz x «? „ *i* h 

'J* A (Na) , #y*A (K) *£<D7fr*i)&R7tXV>fc&to&XV t £ : % (Br 
) , MM (CI) ^^^Nn^>^^ C r > ^!^^P,^-&^^S:||Wfi<Itc^L 
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13/ 



*5kWlz]s\,*xmmZiV2>. BtfBx h77;HWy>v^-- h (TAOS) t 
mZTfrx^i/isyXD^frit (TAOS/AS) «\ Si02&*3£ifc-e6/4~2/8 
> L<»±5/5~3/7 0fEHt**ifc*«aiLv» 0 iit, tfrf&tfl'.fe 

(TAOS/AS) #6/4*j@x*fc, v V ft^ttfltOSbfcttftflB < *4 , 

tit* iS*re/Hfcd*2/8 f h^T^W/^-JAMKn 

K (TAAOH) KiSfV^l'- h < W^tiffM 

[0 0 18] 

fr*** K (TAAOH) fc->';*#«m&ftia# (TAOS+AS) 0*;Wfc (TAAOH/ (TA 
OS+AS)) tt, Si0 2 ^#*mTl/-l 0-7/1 0, Sfi L<ttl/1 0-6/ 
1 0OttHHc*&ifc*«atLv» o CCT, itufg^Wt (TAAOH/ (TAOS+AS) 

) i ? i/io*tmt % 7->zru~hutLx<Dmm^m^tzi6, &m*K 
g><%<o, 6. o &a&±vY>ywmLfrb%zmm<vi'V*?mmznz> 

[0 0 19] 

(i) rh77;^WVy'^-F (TAOS) * J: tr±IB— ft* (I) t-7f£ 

iL*7/u3*->->9> (as) ^iwti^L^ 10-3 orwstr-u 

tL^l^TOC^t^ifl 0 0~2 0 0 r pm^IS-ej|#L, 

(ii) WTi:^^i^»(irb77;v*^7>€-^AA/f Kn 
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K (TAAOH) <D7km%LZ 5-2 05W;}"CSrFLfc&, £e>lziO~3 

0 rOzaKt? 3 0-9 0 fl-W, 100-200rp mtf>i£jg-e}g# U 

(iii) 3 o~8 oroajRic^Lfcik £©ffl&K#*,$ra*e>i~ 

7 2B#F B ^ 1 0 0-2 0 0 r p mOii^Tif fti"* £ t iz X <0 , Haffixh^T^ 

^t^v->n-F (taos) ^i^miar^^^vv^^ (as) eDin^s?© 

±f5lC^i-^T^j* (1" tufS (i) T'WS$*LfcTAGS , ASfc £ O^ig 
MfrbZ&M&mi&tplzmtZ (ii) OTAA0HW*»fa[*iiT"^*^j£) toftx-T 
- HUfB (i) til^lttf h ^TH^t^Vy'J ^r— h (TAOS) , Tfi/^*c 
(AS) ±f2 1 TO&£#T (&J£ 

1 0-3 Ot:, mW&mi 0 0-2 0 0 r pm) T% Bute (ii) 
^T^-frA/W KntW K (TAAOH) ^tR^S^ 3 0-9 0$hHtT 

[0 0 2 0] 

d£T\ H«rfB-r h 77;^WJI/V>'J^- b (TAOS) % m$ZT)Va*^is7 
> (AS) 43 J: ^Hfrief- h 57**^7 ^-^^ "7 A^N-f YxHt^^ K (TAAOH) 

•r;^ /n tf U>"^'J rr-;w, ^3fv I'^y n-;^ 

irc^'ja-^ ifc®*?-;K &BMf->K ftRxf/niirox 

ifci£# 2003-3098393 
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15/ 



iJ%&m&fcfcfr (TAOS +AS) CJItiUS^ (#«»&/ (TA05+AS)) ^ 
1/1-3/1, ffiL<lil/l-2. 5/1 ©|KHfc**ifc#as Lv\, 
[0 0 2 1] 

(TAAOH) <7)*?§f£{±, fcttjHHtfc+fcT 1 h 

(TAAOH) J5~4 0li%, «FiL<l±10 

*t&7M±. X b 7 7*+;l/t;i/V V'J -Jr- h (TAOS) fcW7*3 + yy^ ( 

as) oin7fc^^^^$-fr^^*^$^$tL^><7)-e, *ojn*$W!?afcfci& 

^Oftfe^t LT(i. Th^TiV^^T^^e-^AA^ Knt^'t^ K (TAAOH) 

flflBftricfl^OKJfcfcffrfc LT(± % 3 0-8 0 "C, ^L<ii 35-60 TC<0 
S^T% *#Lfca*S> 1-72 B#H| % $f J L < f± 1 0 -4 8BMJ*ttTfr-5 £ t 

i©J:^KLT»fe#Lfejfcttlaft»ilj^i*L*^-fSMfc^ (TAOS fci^A 
SOJDtJc^W ©8*p*&5mb± % #'^f-l/>1fe»T5 00-100000 
0. SfiKlil 000-10000 0 <D$.mi~$>2> Z ttfmt L^ 0 

[0 0 2 2] 

T )V n * v v 7 > is <t ITTBHW ( 1 1 ) T*^ £ ti & >\ n Y > it v 9 > * h % & W 

- 5 0 n m«4-tt5 -> U **fibK^- £ toR&mtlbh *° »; v n > (PS 
) ^i«iW ? t^„ 

X n Si(OR) 4 _ n (I) 

XnSiX'4-n (ID 
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• • - 

#02 0 0 2 -3 1 8 4 1 8 ^<-v 

cic-e, vuasMKtmt, |ffB-K(i)oT;^^yi/7>w-iJW±$: 
^(i^n^>^v7>o*n7K^?#^TO$-frr^etL^^»; ynn> (ps) 

Zo (f^li:ov>tii, # M 3p9_3 1581 2*S«4^#lo£t 0 
) 

[0 0 2 3l 

L^U £0#'J'>nH> (PS) 0-g-«i±, «WB<0'>»;**«iBej«Jfta' 
(TAOS +AS) W^IIS^ (PS/(TA0S+AS)) ^Si0 2 ^#^-e 1 / 3 £1 

-^fiSrl^ifc (PS/(TA0S+AS)) #l/3^xU, M&ZtiZ 

T^^t^Vv^-h (TAOS) Oi#^4<4oT, 7h77W7>^ 
Kn^W K (TAAOH) K < fc ( &y->r>- h < 

^■^vvv^-h (taos) *m*3*->'/9> (as) ojn*»»»-e**^ 

*3tffc£Hf, ifcttb) fh77^Wyv'J^-h (TAOS) £«fc£>'7;i/n 

(as) oMfrmya-e&znm'ik&Mttfv yn^t> (ps) 

(^f^lt^ ifctt^Sfrffc-frtoiJitfPS) Si0 2 & 
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#12 0 0 2-3 1 8 4 1 8 : 17/ 

[0 0 2 4] 

m^X-fuMw-W 7*nf H/zl-tJV (PGP) „ 7°n tf i^>^»j n 

-j^yxf^x-r^7^r- h (PGMEA) iW^IIf^ti^lt^l 

*i£#^$U3<fctf7K53\ $f)i:ii7;vn*yy7> (AS) & f (DM^MXWi 
[0 0 2 5] 

MJWfftfcLt, fh77;W^Vy'J^-f (TAOS) *fh5 7^ 
;V7>^--)A^^KntWK (TAAOH) ^^TT'jDTlc^t ^tt«*jD 
fcfrMLtzIk^ TIB— ^(D^S^T/^^ryy^V (AS) £ fctt-eojn 

X n Si(0R) 4 _ n (I) 
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^^v: 18/ 



3<7)^T-^)-5 0 ) 

£d-C % tI2©th77;i/W;i/yyn-f (TAOS) , 7J^^y->7> 
(AS) i5^r F77W7^-^A;W FntH'f K (TAAOH) fi, ^ 

[0 0 2 6] 

$tz, ffimf- r- 9 T)\<*)VT >*-5A^4 KDt+t^f K (TAAOH) it, M 

^O^^iti-^^h'^A (Na) „ (K) ^i:^T^^-;^7c 

m<7)it^^XZ/Mm (Br) , JM* (CI) %t'<D^uY>M7tm<Di\:&y}frt>tj : 

z*i&®znw&Km3;Lxi3<>&m t *>z>o zv^iz^tizj-h 

■;^a (Na) ^77>;>7A (K) ^^T^^y^TGSO'fk^^^^^/FM^ 
O^i^^-tL-r^TC^^-eSOSfippbmTtL. ifc** (Br) 

(ci) & f^An ^-*>-7c^(7)<b^^ e> & £ -ett-r^Tc^^ 

-o^mm m^m) <Dmm±. fh77^wy->^-h (ta 
os) ziu&tmtfzit^frMftmLtz^ 7^^->->7> (as) ifc(±-eo 

---e> itieT^n^vv:^ (AS) 5:*<b^D*Jn7X^ ( i tz imftillTk 
&M) L tz\k \z m&-$ Z> iz (4 , Ufgf- f77;^W;vvyH- h (TAOS 

) vMim (ztzimfrMfrM) <Di§&tmmz, mm^hy7)u^^r> 

KntW K (TAAOH) ^4TT'!t^H s IJWo 

[0 0 2 7] 

£<£>^-£\ t- h 7 7)\'*)\<7y*:-f7AJ\'( K (TAAOH) l± N W 

1$®.A<DWi&tW\mz, #yV*MIl» N n^*»ff77HH;i/ 
V->')^-h (TAOS) &£VT)Va*i,^7y (AS) ^1"**/Ht (TAA0H/TA 
OS&iOTAAOH/AS) ) ^ ^-tL^tLSi02m#*2»T' 1 / 1 0-7/10, ftt L 
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^-v: 19/ 



<t± i/io~6/i oommtzzzo izfaMtzz t&mz i>\> Sot, 

Ztib£W,&Ltz&<D7- h 77JW7>^i^;\^ Kn;J-3MM K (TAAOH 
) iy'J*M«» (TAOS+AS) <D*;UJfc (TAAOH/ (TAOS + AS)) f4. « 
^AOi^t^ii:, Si02»*36i!S-C 1 / 1 0 ~ 7/ 1 0 , »t L< 14 1 / 1 0 
~6/l (XDmWt&Zo 

Wt^Vi/'^-h (TAOS) tHtflBT^3^vv7> (AS) <D*)USk (TAOS 
/AS) #\ Si02m«*r?6/4~2/8. »4 L < J4 5/5 ~3/7£>$&ffl£: 

[0 0 2 8] 

$B) OP«*ife4r«^*Llf, mTOfciJ»)-e**o 
*»W-e<WBSti.*«TO*ffljMi* (ifcfliifcB) tt, 

(i) fh77;W^Vy>J^-l> (TAOS) fifrLfclk 10 

-3 oroias-cd^^oja^f+^is-fr-fsi-ei o 0-2 o o r P m?>ii 

(ii) ^^TtC^S^I^fgt^Hx h ^T^T^^-^A^'f Kn 
t^rt'f K (TAAOH) 5 - 2 O^tfCSSTL^, £ «b K 1 0 - 3 
0 roSEt- 3 0-9 Ofl-RU 100-200rp mW»S#L, 

(iii) ^v^T% 3 0-8 OtOfflftKiJDiiLfcfe, iOSS^^^t, 0 . 
5-7 2mm, 1 0 0-2 0 0 rpmOl!S«lt, Huffix h 7 T^*;^ 

;i/ vy'jT-h (taos) <ntojMffi®)s 4 av i £ imfrijafrsim % iit*w& 

(iv) ££>K, ±ffi— ^ (I) T'^$tt^T^=f%vv7> (AS) f£«4£*l 
£*^#^£2I£-L buIB (iii) T?W?>tL/ijS^«tf Hjl^L^ 

, 10-30 r:<D^)gX"ZKb<D!&frtf-t-%-\zm&i-z> i -e 1 0 OV- 2 0 0 r p 
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***-f K (TAAOH) ©**«5-2 0**»tT*TLfc«, S<bKl 0 -3 
0 t^iggt 3 0-9 0m 1 0 0 - 2 0 0 r p mOWrffif U 

(vi) wig ( v ) -e»e)*Lfea*»«[t3o~8oroaftKjiD«tL*: 

* i©«*fc*%**e>10~3 0*B, 1 0 0-2 00 rpmOiKTW 
mriexh9T;^^^;byv»;^- h (TA0S ) Sitter* a (AS 

*o ±|2tc^1-jST^ffi ME (i) ■CWKSifcfcTAQS is 

*W«*fc*&ft*«^«*fcftr|B (ii) «5TAiMJH^*»«[*«ST1-**fe 

) Wtx.T, Me (i) -ep^^tt^-r h?7^w^v>yy- b (taos) 
^iWBfflWE^feftsa^iBEt, ±«fcH***#T (Ul 0-3 or, 

0 0-2 0 0 r pm) T% ffifE (ii) Ofh77^7V^ A 
MKDtHO* (TAAOH) O**JB[*tC3 0~9 0*WC*5)o<0t«T 

[0 0 2 9] 

(i) fh77W^>'^-f (TAOS) t#iit»ta|^L^ 10 

- 3 o rora-rtfL&oa^-^ca^i-a ^ 100 . 2 0 0 rp m0i$ 

(ii) UtT^MM^tff^W^T^-^AA^ Kn 
* WIf (TAAOH) O*#iS«:5-2 0^»tT*TLfca, 

0 t^Sif 3 0-9 0^ 1 0 0 - 2 0 0 r p mO«St«L, 

(iii) *v>r, 3 0-8 0t;©SI(:ML^ £Oi«l:«%mo. 
5-7 2mm, 1 0 0-2 0 0 r pmOaSTtJBPLr, OT3fh57^W 
,1^,,^ (taos) Oto*Mm*£V/*KKUSM*im***tTm* 

(iv) £t>K % ±B-«2* (I) TvT$tL^7^3 + yv7> (AS) 
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- 2 0 0 r p m<DMj£X-MnL, 

(v) ifc^ W^TMh^m^^^v- F77^;V7>^-^A^^ Kn 
**-9"^ K (TAAOH) Vfrmm* 5-2 O^ifX^T Ltzfe, £ h \Z 1 0 - 3 
0V<D^mX3 0-9 0#W, 10 0-2 0 0 rpm^3St«L, 

(vi) 3 0-8 0t^t:»U:f, -<7>iSj£lc#*>&^ib 0 . 5 
~7 2P#|!B, 1 0 0-2 0 0 r pmOMT^L-C, Ttuf27^n*-> ^ > ( 

(vii) ^ctc, h«ib (iii) x-nbtitzm&mfotmm (vi) T*#^£j&£-v§$ 
£*g-a-L£f&, 10-3 ov<DTMLmxztth<nmfrtf-t-frizu&-rz>t -ei o o 

- 2 0 0 r p mOM-ea^ U 

(viii) ^n^c^tifs (vii) xnt>fr-fzmmt:3 o~8 oro^jg 

^Jin^L^. -oagK-^&^ib 1 0-3 0B#F B ^ 100~200rpm<7) 
BUiex f7 7W^t^V>'Jt- h (TAOS) *J:TOlBT^3^vv9> ( 

as) o*D7X^-^T^^^^^fc^%^'g-t r ^«^t? t Lxmrn-tz :t#f 

±I2lC/^i-?^T^ (-f&fc-ib. mfie (i) T«PM$^TA0S 

& x v^mmmfr <b & & m.%m^ t> \z.mz ( i i ) <t>taaoho7Jc^$: £ $iti- & t 

h«IS (iv) ^PM$ttfcASfeJ:^«^»^^>5»^^*^mifS (v 
) OTAA0HO7XMS:fiT1-^^) Kftx.T, flrfB (i) Ti^S^y- 7 

;v+;u^;vvvij^--h ( T aos) &£z>°mmmmfrb%zM&mz. ±mtm 

#&£#T 1 0 - 3 0 *C, Mft&m 100-200rpm) XMMZ (ii) 
Ox h?7)V*)\,T>*-VAs^ Knt^t^ K (TAAOH) ^ 3 0 

-9 OtWtT^o < 0 t»T1"*fc*^ fyfB (iv) -C»«$fL7tT^=r + -> 
(AS) £ J: C^ttM* ±SBfcH«t4*#T (UKl 

0 - 3 0 *C, 1 0 0 - 2 0 0 r p m) T\ frffi (v) «Orh7 7;i^;l/ 

KntW K (TAAOH) <D7kmmWZ3 0-9 O^WC* 

[0 0 3 0] 
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££-e, ms&y h7 7^W^Vy'J^ - h (TAOS) , itufBT^n* -> 
> (AS) iiiO'ltllBx h ^T^^r^T^^e— KntH'f K (TAAOH) 

^it, MfEr- h 5 7KJl'tA'Vv , J h (TAOS) j3«t 

o«iriBT^3*5/*>9> (as) tii#i-*^tL-r*Lo#^^{± % -e^sn (tz 
m& tmm^ mmv& v >; * $ttjR® (taos & x was) izti-t % mm 

m^Jt (TAOS+AS)) ^l/l~3/Kff$L<IJl/l-2. 5 

yafcfclBBJfiJSfl' (TA0S+AS) <DSMW&it (^T«*«E/(TA0S+AS)) tt, & 

ifiWLA<nm&tmm^ 1/1-3/1, !?ii<f±i/i~2. s/ioti 

Knfr^MMK (TAAOH) i*jg[A©^i PKS*ifcfi 

jgflMoffcf- h 57W7V*- ??AJ\<i W*3r*)-4 K (TAAOH) 4- 5 ~ 4 
0M%, £?£L<t±l 0-3 0iI%©|J^t^fV^ C L^o 
[0 0 3 1] 

*WBjQ*fl*©EJ&*f*i Ltli, JMf«AO»#ipg«[K, 3 0~8 0t, 

10-4 8B*W*»tTfr 7 Z tamt L^ 0 llttB©*-»l«2r8cS J: 

0**=lMMFttCilv»-C, Hul2-r h77;^;i/t*yi"jy- b (TAOS) itzit 
T)Va*->i/7> (AS) *^»T?iD7K^W»-r*ll*Bltt@< T «tv^ 
•y 7°T-f± i *L<c> #^fcin>taWB-* S«««C>B#W (fc i: x. , 10-30 B*n) 

£<0 J: iz LT# <b ftfc jfclfc&j£&4i HZ fr 4 mit&W (TAOS £ I Xfk 
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K3fe#-C 500-1000000. &iL<lil 0 0 0-1 0 0 0 0 0^) 
[0 0 3 2] 

TIB— 0S& ( I ) -e^ £ t ;v 3 * i/ -> 7 y is J: ITFIB— JB^C (II) T-^ £ 

C*L?>OllO*««tFfc, 5-5 0 nm©f §$-^t^y'J ^MtT-tOM 
v-n^r-9-> (ps) ^l^ii^tl^o 
X n Si(OR) 4 _ n (I) 
X n SiX' 4 _ n (II) 

L*U i^'Jyn^> (ps) o^S(±, !Mi«A©»frtP!I#i:, «T 
SBOS'VfcfctfclBBJSjftfl' (TAOS +AS) K&t&MMiB&it (PS/(TA0S+AS)) 

sifbymmmx- 1 /z jbit, ffiKii 1 / 4 jbltt?** ^ t*^* lv> 0 

[0 0 3 3] 

fr/u y b (taos) fci^r^n+yy^y (as) <*>jjn*4MPlW-?* -5 

J^t&W, ttzitb) Th^TMW/VVy'Jt-h (TAOS) iSi^/T^n 

^rvv^y (as) <nWi^m^^^^m\t^h^)^u^v (PS) 

«t tfPS) frSi0 2 ^#*ri"e 2-4 0S£%, S?£L<i±5~20 M%© 
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^-~>*: 24/ 



PGP) „ yntfV/'^J 3-fl/t/xfji.x-f^7-bf- h (PGMEA) fc^e, 

AS) * ^OinTK^Str®)^ $ ;Jx& 7 ^ xt - Wfrgt • £ t5 ? > £ 

TfitfrZZMK 1 ~ 3 0 5t^$*Ti3 < it^Si Lv> 0 

[0 0 3 4] 

a, h&witt^ mizmmofy— n*&%m&% ¥Ki3\,*xmfr-c 

v>* 0 tot, #f&9!Kfcv>T{4, do^fcfvn- h£K4&M&££iMB1-& 
[0 0 3 5] 

iOJ:-9t:LT*«±t:^(|r$*L^tyBtii % 8 0 -3 5 0 ^^SS^TinM 
-Ojp^S(4, MtJi&t-€-©iBUe*8 0-3 5 0ro|EHT^Pifi<j^± 
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• • — 

#12 0 0 2-3 1 8 4 1 8 ^->? 

[0 0 3 6 J 

• ^ - & ^ 0 t tzm*<om*imm+ kjr *> &t tiz mm 
t * ©t, «feaoifeK«iais( c )-e«Bffi-f*a«-csi-o-sitt*o»« 

fyfK (TAAOH) WLTKL, tfe-^liSfMnSy'j 

T L XW.Wk<D V 7 n -ft**** U # <b *.* «KoTOtt3W^±-f * IS* £ 4 * 

[0 0 3 7] 

^fcinxT, 5 0 0- 1 0 0 0 0MppmS«) 

fcS-Wf&ttarx &ffiv>T 6 ± v> 0 (gn&fflgg^fflwo 01/48806 -fiHRfc if fcjgfc 
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o ) 

;V7>^^A/N^KntWF (TAAOH) Ofiil, $>ZW*t&llii6L#£. 
#JR*f§*fc#fcl±, 3 5 0-4 5 0"CwaajKf6H^?,aW-r*ifc*«S4*L* 

#1**75*. 5-9 05-. «f£ L< til 0-6 O^ftTfi d ifc*«SI4 U\, $ 

3>^7i/N-) ±X~l*&&, 1 0 0-6 0 0 nm-C^t), £ fc^if BBii&tf>iEii£JI 
Kt?(±®^, 10 0-1 000 nmt^o 
[0 0 3 8] 

*«JR^ 2. 5&T<DJfcSIMfc 6. 0 GPaJ^±co^>^*?ftt^ (Young's Mo 
dulus) *?>**«K3ftR**Lrv»* 0 ±EO«it»j«^ifeKJ:*Lif, 

tL*«B?LO¥^JB?L#^3 n m£lTt, LH2n m^TO S * n 
#T (Micropores) OiMf 7^ 7 0 %tt±t*4 y V *^ti*^[:ljj| 
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27/ 



$£>k, ±m<D^mM^mzxtn£, ^momm®.* (Rms) ^inm&T 

fcjfc* *Rtt*«!&1* 'Lt*<4*we, JUfcLfc-K*?* HftRofco&jfrfcJ* 
[0 0 3 9] 

*jB<dta*fcv\, fet, n&ia-tf*^ fmmwMt ?^v7>fti (si 

lylation) * if^fOtiCSlCit^I & &v> 0 C i 4 -> * 

Mitt, 4?*?^ HI#toMF I^ H H H «jt^^X^[a^t:-^*^rL^ 

[0 0 4 0] 

(Rms) d f 1 nmJaT^*a¥W*OT*;fr1-<&ffi 
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[0 0 4 1] 

[mm] 

10 0 4 2] 

immm 1 1 

g (TPAOH, («c) fi) fc N i^ft^MW*3 0 0g (WK-40 

, =IJKt3* S) **JnU SS^frT, 1 0 0 rpmWmglffil 

sm#ji&o©*2 1 o o g (sat- io, =m\& m m *«ymu mu&i* 
t> i o o r P m<D&mx i mmmwLtz^ mm Ltzm^ * y^mmm^^ 

'fehfrtzT Y y/n^VT^^^AA^ Knt^rt^ K (TPA0H) 
KjBttTfc&JnAT, 1 0**96 OjfcRfclHStU «*i»«+CTiMIWfcLr*4 
tlS^MJ^A (Na) tSXtffJVVA (K) ©TJ^'J &JRx*«Mt£^ 

(Br) & * (en (D^uYymjtm<oi^m<Dm.^^fi^m.^ 

(AAS&, (*fe) HittftM«MB**-^^ffl^K*^m^-5710) i3 J: If 
'ft'/^nvhS (DI0NEXM2020I) T?aj5fcLfc 0 

-f Kn**-"?-^ K«D*»* ("HtMpp) ^jgj^TjcSrSnAT, 1 OSZKOftfttcM 
S L £ K * o * [z t tt h 7f®M <o £-#* * fflf jg L 0 
[0 0 4 3] 
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tf'J^A5 Oitp pm, *'J^A 2 5 0 Olfp p m. £3£2 2 5 Oflp 

) , *'J>)AlOiippb (4ftBP£#) , ItlHp pmJ^Ti3ct^^l 

>kiz, tfyiWWy'J^-f (TEOS, ^mt^lM (ft) §H) , ^ 
^HJ^^yy7> (MTOS, «Mlt^l3l (ft) «£) £±^99. 5fifi%^ 
S^^-^ (ETOH, (ft) SO fc^l l-^1-«l^-T*m^L. Cl<Z>j& 

^**Sr2 Ot^S^K^U 1 5 0 r O^WflB^Lfco 

**-*m Yim^L (i om*%<7)TPAOH?-'g-tf) £^ i Km-rmfr? 1 o$wt 

tSlTU £"bK2 0V<DMMX2 0 0 r p m^iijgt? 1 B#MiiH$L£o -5-tf>& 
, 5 oroiaKKJD^L, :oii«^Ti:T2 0 0 r pmOaSfejBf 
<b2 0H#F^ UrCO^V^^tttB^Jftjft^ (TEOS iSitWIMS) (DlNfrfrmZfr 

[0 0 4 4] 

f\ n-*y-x./^]/-*- (^ffi#^ (ft) jSK-ii4) tm^x 
^Dlfl/>^V3-;^//Dt>x-f';V (PGP, B*?Mfc#J (ft) St) fc* 
^gJfe-f-5X@H#L7t^ r b ?xf^t*y v 'J b (TEOS) t ^ ^ h 
V^h^rvv9> (MTMS) Ofln*^$j^<b * * *r 4 *<b^W«tS*Wft LT 
, £Offr6**SiQ2*l|[*«-ei 2Xft%-frtrftK«Uft« (**«JMIi«®-1- 
®-8) fcfc, iit^oilticltt (*fflS5&aUfl2fcfcifc) 

£ (Ifxv^^nv (ft) jRACT-8) ^fflv^Vft^Xoy'ja^'Jx^ 

-a&K ±tafTL-c, 2 o o o r vm<Dmmx~2 o®m, m^m 
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1 5 OT^S3iKT355f^ M®I^|fof:„ doJp^MSX^-e^, «W=t> 
(PGP) &t*«f&LT<£OT% iiife^KllHBLft 

o 

MKT, 4 o ox;<DWLmizx30frm. nwi^ot, ^c, -rttibo^ ( 
^w^®-i~(D-8) < <D&m£ x-nrw Ltzm, o m Lfc„ 

[0 0 4 5] 

^<DZn\zLX'&h fitzmm± IZJ&& £ fitz v y * $«EJK«>JRfll (S0PRA3R* 
Jfcx. i; -7' y y - ^ -ESVG) it, »5 0 0 nmt*o *:<, 

3&EJ:t^iK$*Lfc'>';*^«fto (i) jfcflHE* (*£Syn-r& 
> IttlMHz, Solid State Measurements MSSM495) , (ii) ff^X 
^mMm&lZtoV&tt<0*&R**&it (TOSS : Thermal Desorption Mass-S 
pectroscopy, (Jfc) MEMD-1000) „ (iii) *£J]gSitS (^>^5ftt^Yo 

ung' s Modulus, ?V >f >7*>f-~ v a MTS Systems CorpiS^y >f> 

*-XP) „ (iv) XffittS (Rms, AFMffi) , (v) mZUMB (¥*&*B?L#i5 J: 

2 n m&T<vmjL®m&mm : a*"8b»fe) ^<t^ (vo awa^e-* 

M#U2~8i3J:TO^Jl ~5T-^|SID^<75^ffiLfco ) 

*xm\¥\Ltz%iSik*m i kt£-$-o 

[0 0 4 6] 
[*jfcffl 2 ] 

fh7^w;vyy^-h6o. 8 g cmos, &mft#xm (m m , 

*T)Vh >;> h**>->5> 12 7. 3 g (MTMS, fcjfiMb^I* «*) lit) fcitf 
9 9. 5ii%j|J|Oi^y-A<5 13. 6 g (ETOHx jfnftiHSS (#) «) fcjg 
d<OjS^iK4:2 O'COiSjgK'gkJfU 1 5 0 r pm^lT?3 0M« 
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4MM K<07KM2 9 8. 3 g (1 0 M*%CDTPA0H*^tf) £ 1 OfrfrlfXffi 

TU $^:20t«fl 50 rpm©»l^ m#L£ 0 

5 Ot^SlCML, ^Oia^#T^-C2 0 0 r pmOiiJgTif^L&rtsib 

2 onm luie<7)v';^^MfM^ (tmos texzmms) (Dm^m^f^ 
i;i/>^3-^^D^x-r^ (pgp) tiimtsigtcfLtf 

, rf7^W;py>'Jr-f (TMOS) fc^jw h u ^ h*->v^> (nttms) 

ototi&mmfr buz** mt&m <nmm * n& l t . ^ <7Mt^t? £s io 2 8nr^ 

[0 0 4 7] 

* (M H H H K«t^ B H B ^M**JJ^) ©Wgfcfifofc. 
[0 0 4 8] 
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mmm 3 ] 

rh^xfwyv'j^-hss. 7 g (teos, &mit&Tm (*) ft) , 

^;l/b>jiFJpy->7>l 6 6. 2 g (MTES. «iMt¥X* (ft) ft) iJitf 
9 9. 5lt%iI^;-;K4 9 . 8g (ETOH, ftftjftgg (*) ft) *jg 
*U iWS^«»*2 Or U l 5 0 r pmOaSjg-e3 o$w«« 

KO*»»ft2 9 8. 3 g (1 0 M%OTPA0H£ -g-tr) & 1 Ofrfrifxffi 
TU $^IC2 O'COSgtrl 5 0 r p mO^JgT? 1 B# JEJ^Lfco -tOfc, 
5 OTCOfiJKfciliafcU £tf>ia£&#TKT2 0 0 r p mOiijgTit# L4*»5> 
2 0f$P^ WEO'>V**«iBKjftjfifl- CTEOSjsitWTES) OJn3fc5WS?fc*Tofc 

o 

^l/>7'J3-;Kyyn^x-f^ (PGP) fc * X@ fcft L fcfc 
^ ff7>f;Vt^Vy'J^-h (TEOS) t^f-^h 'Jx b^v->^> (MTES) 

©in*#flHtr# ?» * i v- >f aMt-^&wiftftiftaE Lt, c: of t-^W £Si0 2 m#g 

% wamj&mmiffi <ommmm^^xiu mi.izm?ti$i)x$>z 0 

[0 0 4 91 

^>-c> %ttm ti^t^T-e, i^^^^sMaaxsiJji^iSuRtosxe 

:oi?t:LTft) *Lfc**_hfc:®j3S $ *l£ v »; * $ttJRoKVtiU ft 5 o 0 



tfcSEi&2 0 0 3- 3 0 9 8 3 9 3 



• 



#^2 0 0 2-3 1 8.4 1 8 



^-v: 33/ 



[0 0 5 01 
[$kMM4] 

fhy/W^^AA^f Kn*4HM K£ 4 0 1 k g 

(TBAOH, ($c) §ii) fc, ISH*>£^J§&<^fc3 0 0 g (WK-40. 

«*) ft) &«U ISi#T, 2 0 0 r pm£>M-eiB#PB^ HtW 

$$mm<D®*2 1 0 0 g (sat- 10, (#) «) *asipu 

T> 2 0 0 r p m^ii^T' 1 R « Lfclfe, Lfc»-f * >£&#J»t|c£ 

itWlC^ffh^/ne^^T^^-^A^^ K (TPAOH) 

#«*CT#«»fcfC*4*t*-J-h»;^A (Na) tSZVjjWA (K) ©7J^ 

■J4is*ofl:^», afcwcji* (Br) szirmm (ci) «D^uy>m%m<oit 

*to<0*%* timJW^mtte (AAS&) fe±Wt>^D7f L fco 

L ft, PMR 4 *i & 7Mttr O-g-^fl: £ ft L 0 

[0 0 5 1] 

i-h>) VA 5 Olfp pm, *VW 3 0 0 Olippm, If2 5 0 0tf p 

K^tf/F»co#^i(±, FV^AlOifppbJ^T (ftffiRIF- 

) , *'J^10lippb (mffiH#) % MltippmfilTiJ^Iil 
fifip pmJilTT^o^o 

fhWWVyVt-h85. 7g (TE0S, £*fb*Ift (80 
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S) , ^^^hV^ h >1 2 7. 3 g (MTMS, flftflf Oft) £!) 

fei^9 9. 5Mm%Wtgl<Dx.?y-)U4 06. 4g (ETOH, 5»ft«aS (80 S 
) *iI<£U i 2 OXMTSLBZKVmu 1 5 0 r p m 3 0 

*4MM K*»*3 8 0. 6 g (1 0**:%<7)TBA0H^-g-tf) £ 1 OflWC« 
TU ? I: 2 0 tOSIf 1 5 0 r p m«f 1 Hfli# L/;„ -?-<7)f , 5 
OtOiSfCJiilL, :©SS*ftTi:t2 0 0 r p m<vmmxMWL%&b 2 

obsmhk «riao->y*s«lt»jSjft«- (teos isxmms) mnfrfrffiZft^fz 



(*£&**) * % n-^j-x;^i / -^^tyo 
b'u^^'jn-^y^n^x-r^ (PGP) Lfc« 
, ffy^W^Vy'J^-f (TE0S) t^f ;H f^yyy> (MTMS) 

[0 0 5 2] 

£ <t> i d t t rt# titzw.mmmmm^ 5 m 1 & , hmm 1 1 no cmtt- 
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^-v: 35/ 



[0 0 5 3] 

immm 5 ] 

<fctf9 9. 5li%li W ;-;H4 6 , 6g (ETOH, fift*!>£ (^) ig!) 
£&£-U -<7>M^?t^f:2 0t:<0^^# L, 1 5 0 r p m©Hf 3 0# 

K<^)7fc^8 9. 5 g (1 0Sfi%cDTPA0H^#tf) £l 05WtT«£T 
U $f>K2 OtcOjatCt 1 5 0 r P mOiiSf2B|FTOL/:o ^Of^ 5 
OVtD&mi'tomL, -0&gf£#TKT2 0 0 r pmOigg-eif^L&^i^ 

[0 0 5 4] 

CKOrl^f^H, ^f;i/>V^*yv5>12 7. 3 g (IMS, « 
«ft^I« «*) ft) £9 9. 5li%iI(Ox^-^3 4 2. lg (ETOH, 

warn m m *a*Lfc*«*»fru 2ot©««fc«#L*:&*e>, 1 

5 0 rpm«)tt710m *#Lfc. ftMftftS h 9 7n 

fc:>T>^?A/W KotW KO*»«2 0 8. 8 g (l 0M%eDTPA0 
H*#tr) *10WTiTU $^C20^fiIfl50rpmWC 

r p m^llfljf Lbtfh 2 5 0#p B 1. y Y V * Y * v v 9 > J3 £ O^Ofl! 

vwaMffii&fr {7- y 7xf^t^v > >; h <om&istitemmit if) <vm 

O jc * y - o - * >; -i/<# ix- 9 -tm^XfuMw w a 
-^t/yn^x-f* (PGP) ti«t^lg(;f L ^fl 7^7^ 
WVy^-h (TEOS) i^;Vh.j^^y 5 > (MTMS) Otn^Rtt 

^^^S-JrW^fc^OiftRSrWaEL^ i^b^^sio 2 m«mt?i 2 m* 
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[0 0 5 5] 

n m"C& o tz 0 

mmnw&bmmK. mLtKmfcztitzisvijmm<nim'm& 

[0 0 5 6] 

[SSJfefll 6 ] 

fh7XfWyyV^-F8 5. 7g (TE0S. £*ft#ISI (#) SO 33 
iy?99 - 5li%ilIOx^-JH 4 6. 6 g (ET0H, ftfflm (#) «t) 
«r^U -OMJSS:2 0T;wilti:«jfU 1 5 0 r pm«Mt3 0«- 

5g (1 0fii%«>TPAQH*-£tr) * 1 Ofl-jHtTS&TU Sfcfc 
2 0 TCOfflSKT 1 5 0 r p mO&jK-C 5 «HB*#Lfc. f^t, 5 0 tOSg 

^^h'^h^>->7>12 7. 3 g (MTMS, If jUb^Iit (#0 
«) t99. 5tt%ISOx^-^ 3 4 2. 1 g (ET0H. «I3fc#K% Of*) 
) i&GU ;«»*»«t2 0tOUtK«»U 1 5 0 rpm«t3 0 
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tf+IM KO*»«E2 0 8. 8 g (1 OM%<7)TPA0H£-g-tr) *■ 1 Ofl-jHtT 
?STLs §^t:20W«fl 50rpm^il$t2iira#L^o "tn'ik, 
5 OTCOfflJKfcJnf&U ^^!SI##Ti:t2 0 0 r pm^ltpu^^ 
5B3fW, ^f;H'J>h^->v7> (KIMS) ©«#Jn*^*frofco 

IZX 2 0 0 r p m<Dmgf?mWL%&C> 2 0l$HU TftSBOv 'J 1}mm&J&J&fr 

(teos ^iwms^^ijDTR^t;) <Dm*5m*?i^tzo 

[0 0 5 7] 

'giii&tfo.x*/-;!^ u — fr ?; -i/^5tfi^-^-^^|v^T7 i, n kf > ^" >; n 
-M^nt^x-r^ (PGP) fc**E«*«:DBfc#Lfc|k rh5^f 
t^yy'J^-F (TEOS) t>fJ^'J>f^fyy7> (MTMS) <n>M*.5m® 

, jz.kf^n- hfe£fflv»T8>f >WXo*/y 
n mtr^i o tz 0 

* (^ B B H «mi:^ B B B ®^M^^J^) ©»«ffofco 
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^-v : 



[0 0 5 8] 

immm 7 ] 

ft-7XW^y>'jt-f7 7. lg (TEOS, &miY&TM (flc) fi) , 
**-*M;* h >i 14. 5 g (MTMS, Mft^Iit (*) fi) , #y 

mf>8 °- 0 S (PS, SiQ2&«Tl Oif%jS^ n , #§i§¥9-3 1 5 8 

1 2 ^m.wM<D^mxmm 9. 5Sft%«ts<^^^y-^4 3 0. 

lg (ETOH, «jmiH (#) S£) SrS^-U £©a^fc*2Or<0ii]£K«# 
U 150rpmOllT'3 0 5-r«Uo 

KO*it2 9 8. 3 g (1 0aM%OTPA0H*#tf) * l OfrjHtTflS 
T U ?^C2 0 tOSSt? 1 5 0 r p mOS&j£-e 1 B#WJi# L£ 0 5 
0 U i<OiSU£^fe#T»=-C2 0 0 r pmOl|T«L^ s t> 2 

oiuhu Buteov-v^^mfM^ (teos ^iwms) vMfrfffiift-otz 

o 

-**yyntf^jc-^^ (pgp) fc XfifcttLfclfc, 

* t;vyy';^f (teos) t>f;^v^^yy7> (mtms) o M53i$?^ 

[0 0 5 9] 
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URL** (¥*MH?L&*5 iC/2n mlT^iM«tlr$) £ «fc CHORES? - 

[0 0 6 0] 
[H»J8] 

£itm x-mm^^tzw.m^mm^m mm^m^m.^) 5mi^ mm 

(PGP) & W&§§LT< &<7>-Tr, £*L«b£^Kj#ffi 

Ltz Q 

[0 0 6 1] 

sua < oiasi -e^m t^m, o m Lfc„ 

[0 0 6 2] 

amm i ] 

7h7Xf;H^yy'j^-h (TEOS, &mt&1M fi) N *^/uMJ 
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*\>*t,*,?y ome, mmt^nm m m 9. 5it%iis<7)x 

(ETOH. fO*M (ft) «) «3K^f«^ca-frU 
£2 Ot^|;§#u 1 5 0 r pm«t3 0#B&#L£ o 

d**** KO*jff« (1 0**%«>TPAOH**tf) 1 Kjrflf*-? 1 0 » 
* ,tT * TU Hi:20^fiSt2 5 0 rpm©llT-lWU: o * 
5 0TC«MCJd«u £OMjMtTlCT25 0 rpmOttTWL 
m20 ^ ilBOy'JAMMM^ (TEOS fc.fctfimis) oiufrfrM 

^^>j^ w/nlf ^^ (pGp) t^sm-r^xs^LT-m 

> fh7^fWy->^-f (TEOS) ^f;^.jn^>v7> (iflMS) 

*> Jn*«*** *>***4 mit&mvwkm izmm eft** £sio 2 &# ai 
rn.vm.im} immimmm oitt?frKov>Ttt, *3^i-t*j?)-c* 

So 

[0 0 6 3 J 

CO * * K Lti^^ifacM^^y-j *MI«| 4 , |^500 

^mmz^t^m^^^Mmt, ®m®m, sm^ ma* 
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<fc V 2 n mlTOl?Lfftt?) 43 <fc tMi&llifr fcT- * 

[0 0 6 4] 

[ifc§<:#j2] 

f- h7Xf;i/t^Vy'^- h 8 5. 7g (TEOS. #0^X11 (ft) , 
^f;H'J^*->->5^i2 7. 3 g (MTMS, fcj&ft^X* (ft) I?) 43 «t V 
9 9. 5tt%iSOx^-*4 8 8. 7 g (ETOH, ftftttgg (ft) jfi) 

•fru ioa-fr»«*2 oroii«jcfibj*u 1 5 0 r P m<&aure3 o&mm 

WLtzo 

^-^A^^f KntW K«*»ffi2 9 8. 3 g (1 0 M%OTPA0H£ltrtr 
) * 1 0 fl*»tT*T U $ ib K 2 0 rcO-affiT- 1 5 0 r p m«Di£j£-C 1 ^fflit 

#l^ 0 -e-om, 5 ox:<om&Kmmu ^o^m^nzr2 o o r pmoi 
*T?*^L***e,2 on#F«g, «nBO">';**«ii3gjfiiftfl. (teos texmnm) 

fl,y^'jn-Myynt>x-x;v (PGP) tmtW&t ZTM\z&L1z®. 
, fh7^W^Vy'J^-F (TEOS) ^f^h'jn + yy?/ (MTMS) 

mr-i 2ff%ttrttltt (Jt^M»m(D) *45, 

W (WMTOW O«w#cov>rii, *3fcjjr*-t*$T**. 
[0 0 6 5] 

. ^^/a-fg^tS-f^ft^X^yij^y^x^if (¥#flc2S« 
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^RM^«*i*»t*Mo*»iR3||f«fL ttJR9Aft. MffiS, IM* (sp 

5 fcjjt*- 0 

[0 0 6 6] 
[Jfc«0O 3 ] 

u&v&tatn wmwrtM 1 . #fp» 6 * a mem $ titz i> <o t 

aSrffi^-C, 7- Y 7^;v^-;i/y>V^- h 2 8 5. 7 g (TEOS, ^mt^JM 
(#) *) £<fctK9 9. 5ii%MOi^y-;l/5 7 4. 3 g (ETOH, fllfttt 
* (#0 S) fcil-g-U ClC5tS^TKSr2 0TCoajK£«J#U 1 5 0 r p m<D 

iOffi-frigifcfc, l«i(*jS'fk$*LTv»«:v»^M«7'g-WO-r h y-fv \£)UT 

KntW KO*»»l 4 0. 0 g (2 1. 3 fi*%OTPA0H£^tr 
) *2V$m*nXffiTL, ?f)C2 OMf Ct 1 5 0 r pm^It3 Bfl 
mWLtz 0 -eom. 8 Ot^iS&KJnfcU £Oiag#:#TKT2 OOrpm© 
&B.X-ffiW L h 3 B RU fh7 y -> y j. (TE0S) <DM&frffi 

X.^, G L 7t:rl^fl8[^# h fltz <D X\ Ztl%2 0 0 0 r pm<DmmX'2 0 
JVX -^^ (PGP) fh7^Wv> 

(teos) «sn*^w^e>*s^>r^fc^^atR«-jwjgLT, z^t 
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) ±tC^L7t 0 
[0 0 6 7] 

^M^mm^istt^Mm^TK^®**^^ «L55-^ (¥ 

[0 0 6 8] 
[J£$c#!l 4 ] 

Jt^0 3O^<!:|W|#lc N fh7XfWJi'yy I J'ir-F 2 8 5. 7g (TEOS 
„ &mit¥T.n m m 5ll%I^x^y-;i,5 7 4. 3 g 

(ETOH, Wftfam (W) 90 *il#U ;ol^»«S:2 oroSJEfcfiHfU 
1 5 0 r pm<&i£&T?3 OSMRk 3£#Lfco 

KO*»« 14 0. 0 g (21. 3 M%OTPA0H£#tf) Sr 2 f^K^tt 
T?iT U ?f)C2 0 roagtCT 1 5 0 r p mOlit 3 B IHHK& Lfco -€"0 
fc, 8 0"COiaSt=*n»U ^<Oiag^#T^T2 0 0 r pm©aj£T?«#l.fc 
#6 3 HW, ff7ifW;->'^-h (TEOS) <DW^5m^-otZo Lfr 
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^-y : 



(PGP) tmmW®1r2>j:m.K&-fZ>t#lz^ rF^W^yy 
V^-b (TEOS) ^JP7X^t/^<b^^^'f^^%<7)ii J g^ig^LT, ZVfc 

[0 0 6 9] 

-^i^atff, tt^^M^M^^ 5mit mmm 1 1 d^#t-c 

nmt'^o fz 0 

ZvfeZkZ^si.zTrs-fc 
[0 0 7 0] 
[JtRfll 5 ] 
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«Kt , K*i*L«**»j|E (pgp) *jrj&n*»LT<*«>T, ZtLt>>*jmK& 
30fl-«k «MR»3fcJiLfc. ittt,^^ (Jfc«Wa&fc<D-l~<D-6) £^ 

sis < ois&s -e^ip Lftm. 19 m L7t 0 

i © «£ r> \z l r# h *ift^BE± Kj^ft $ tift > u * ^ojgii^ & 5 0 0 

n m~C& o ft D 
[0 0 7 1] 

I«-ffl^Tit±i:fI^ffMt^i, 2. 5J^TOJtfim^t 6. 0 GP a m± 

f ft, ^^)y';*Itl(±, ^ftate^LftSfeM* OHiRStt) Sr*Lrv» 
«TiaO&ftl« W«vSJt6*ir) T'||?Wy7^ 

^0T-^< > -e-OM*»l nmJSLTtft»r¥»T?**Clt^KLfto ift, 

$ * n *°TO»LM#«(i 7 0 %m±T?&oft 0 
[0 0 7 2] 

ffl$tL4f b^T^^T^-^AW Kn*W h' (TAA0H) *l 
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^-s>: 46/ 



^thV-^A (Na) , iJ 'J *j7 a (K) & Z<DT)V1j >J ^TC^-ffc^is <k yf* 
* (Br) N (CI) *^O^nr>Kx*^b'&^e>**^«li»**C)^t 

OS^^t- h77Wt;vv vH- h (TAOS) tliraS4t07^3*'>->5 
> (AS) O^Mb (TA0S/AS) £Si0 2 $i#^2£T-6/4~2/8tf>$EBi: U L 
t&^x h^T^^T^-^A^W Knt^-t^f K (TAAOH) t->'J*Iti 
M$53- (TAOS+AS) <D^)Vit (TAAOH/ (TAOS+AS)) fcSiO^&gtTe 1 / 1 0 

~7/i ooi&gBfcifcfc&nfc^ dK>rLtB'far*^y*^«jK* t »e)*t*v>i 

ttffrfrotzo ^yn^rf> (PS) *JLgBOjl#«|^T?^-cv»r<> 

[0 0 7 3] 

Jt*fcWaMS:<l>i5J:W® (MTMS^t'<7)T^n^rv->9> (AS) *^i*i5:V»T?P 

Z>$Lm±'&bftZ>i><D<D^ Mimi)K, L^^iSt^^^lB 
WcM.-?Z>t, ikmW.m&2. 3d»S>3. 0*-Cft*JCJtllPl--6tfc^iR|IKL3to 

mtZs?>jm (Silylation) t fi i 9 o Jt«EW3MR® ( 

^ K (TPAOH) «rffiv>TM«$^ttK®Affitt«%«rttM) Ttt, mm<D}£m 

fWbL"C*3!K 1 nmS-ix.5$Ii$ (Rms) tmfflZtitZo 
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[0 0 7 4] 
•10 0 7 5] 
[0 0 7 6] 
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mi] 



m 


TEOSX 


MTMS X 


ETOH 


TPAOH X 


TAOS / AS 


TAAOH/(TA 




1* TMOS 


f* MTES 




li TBAOH 




OS+AS)(D^ 


m 






i(g) 




(SiOJ&S 


JLhfc (SiO« 


No. 


(g) 


(g) 




JfDS (g) 




AZ*Z ■JT- •Cl^ -f ~ / 


(D-1 


57.1 


145.5 


499.1 


298.3 


2/8 


1.1 / 10 


<3>2 


85.7 


127.3 


488.7 


298.3 


3/7 


1.1 / 10 


®-3 


85.7 


127.3 


488.7 


1084.7 


3/7 


4 / 10 


G>4 


53.6 


79.5 


273.7 


593.2 


3/7 


7 / 10 


(3>5 


142.9 


90.9 


467.9 


298.3 


5/5 


1.1 / 10 


®-6 


142.9 


90.9 


467.9 


1084.7 


5/5 


4/10 


®-7 


89.3 


56.8 


260.7 


593.2 


5/5 


7/10 


®-8 


171.4 


72.7 


457.6 


298.3 


6/4 


1.1 / 10 


j ® 


60.8 


127.3 


513.6 


298.3 


3/7 


1.1 / 10 




(TMOS) 












® 


85.7 


166.2 


449.8 


298.3 


3/7 


1.1 / 10 






(MTES) 










® 


85.7 


127.3 


406.4 


380.6 


3/7 


1.1 / 10 










(TBAOH) 






© 


85.7 


127.3 


488.7 


298.3 


3/7 


1.1/ 10 








mm) 


m&) 






® 


85.7 


127.3 


488.7 


298.3 


3/7 


1.1/ 10 








mm 


mm) 






® 


77.1 


114.5 


430.1 


298.3 


3/7 


1.1/ 10 














(ps £ 10 m 














S%^t;) 



[0 0 7 7] 
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[*2] 



m.2. nnm&kwx.vm&Lmm<D^mm 



m 


















mmmm 




CO 




(ft) 


(°C) 




(ft) 


No. 














(D-1 


100 




3 


380 




30 


d>-2 


150 




3 


380 




30 


©-3 


150 




3 


400 




30 


(D-4 


150 




3 


450 




30 


®-5 


250 




3 


400 




30 


(D-6 


300 




3 


400 


mans* 


30 



[0 0 7 8] 

H3 MjgOittKfl! 



fct 


TEOS 


MTMS 


ETOH 


TPAOH 


TAOS/MTM 


TAAOH / 








(Dig a 


$ cd as jos 


S (D^Uit 


(TAOS+AS)<7> 




S (g) 


a (g) 


» (g) 


(g) 


(sio 2 &g:s 


=E)\,tt (Si0 2 


No. 










*> 




®-1 


28.6 


163.6 


509.5 


298.3 


1 /9 


1.1 / 10 


®-2 


200.0 


54.5 


447.2 


298.3 


7/3 


1.1 / 10 


®-3 


85.7 


127.3 


597.2 


189.8 


3/7 


0.7 / 10 




53.6 


79.5 


189.0 


677.9 


3/7 


8/10 


© 


85.7 


127.3 


488.7 


298.3 


3/7 


1.1 / 10 




285.7 


0 


574.3 


140.0 


10/0 


1,1/10 


® 


285.7 


0 


574.3 


140.0 


10/0 


1.1 / 10 



[0 0 7 9] 
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^4 immxkw&vmf&mmwtt&m 



it 






















mmmm 


m 

No. 


(°C) 




(«■) 


(°C) 






®-i 


70 




3 


400 




30 


©-2 


360 




3 


400 




30 


®-3 


150 




3 


340 




30 


<f>4 


150 




3 


460 




30 


(D-5 


250 




3 


340 




30 


®-6 


250 




3 


460 


mm*'* 


30 



[0 0 8 0] 



ffitE#2 003-3098393 




#12 0 0 2 -3 1 8 4 1 8 ^-v : 51/ 

[*5] 



m.5 ttjKoMtaaiA 





ll. 








36810) 




XlftSHffe— 


/fta 


$$ 






3£S 










/Ell 


*P (8 




0V> 


$ 


f£ (nm) 




Ma 
IMO. 


IMO. 


PITT ri-t f-4- h 


nT~L iir£r C~3 - A- »» 




(Rms) 


&tf 2nm 








n/Lx!it 




f4^) 


(nm) 














(Gpa) 




















(%) 




\JJ-i 




2.2 


l^b&L 


6 


0.7 


2.7 / 72 


MR 






2.3 


^b&L 


9 


0.6 


2.5 / 75 


MX 


/TV Q 




2.3 


!£ib£:L 


9 


0.5 


2.4 / 75 


lUlt 


viz ^ 




Z.O 




8 


0.6 


2.3 / 76 








Z.4 




9 


0.6 


2.1 / 76 




ViTD 




O /I 

Z.4 


^Ib^L 


9 


0.6 


2.1 / 75 




(Th-7 




Z.*l 


Tfr 7L- 1 


8 


0.6 


2.6 / 78 




(T)-Q 








IU 


0.7 


2.2 / 77 


-II- py gn. 


Vfe/ 




2 3 




1 n 


U.D 


OO/ ~?~7 

z.o / 77 




(3) 




Z.O 




ft 

9 


0.7 


2.4 / 76 








Z.O 




8 


0.6 


2.4 / 77 




(5) 




2.4 




D 


U.o 


Z.3 / 75 


db 5 fig 






2.4 


^•fbfcL 


6 


0.6 


2.3 / 76 




® 




2.4 


^bfcL 


7 


0.6 


2.4 / 75 






<D-i 


2.9 


iHbfcL 


2 


2.5 


2.8 / 71 








2.6 




10 


0.7 


2.2 / 78 








(3.0) 














©-3 


2.4 




5 


0.6 


2.3 / 73 


MX 




(T>-4 


2.6 


IHbfcL 


7 


0.6 


2.5 / 71 








2.3 


g^bfcL 


12 


2.7 


2.4/ 75 








2.3 




11 


4.1 


2.2 / 74 


MK 






(3.0) 














® 


2.3 




9 


3.1 


2.4 / 72 








(3.0) 













[0 0 8 1] 



tBIE#2 003-3098393 




#M 2002-318418 ^-v: 52/E 



[«6] 



m.6 &m<DM&$imB 



m 


it 












it 


tfcif 




(-V>^5i 












14^) 




No. 


. Na 






(Gpa) 




(D-1 




2.3 




5 




®-2 




2.3 




5 




(D-3 




2.2 




6 




®-4 




2.1 




8 


misted 


(D-5 




2.2 




6 




®-6 




2.2 




6 






(D-i 


2.3 




7 






(D-2 


2.3 




10 






(D-3 


2.5 
(3.0) 




6 






(D-4 


2.7 
(3.0) 




11 






(D-5 


2.5 
(3.0) 




6 






(D-6 


2.7 
(3.0) 




11 





[mi] 

[12 2] 

Sr^1"o fcfc* H2tC*5tt-5X*illll«fkr-^ (2 0-8° % 9° , 23° OffcH 
K£>&k?-*) f± N MF I*g&«:g£3r1-&«yR (1-4tet>, ZSM-5MO-lf^7 



tHSE#2 003-3098393 



#M 2002-318418 




tbfE# 2003-3098393 




{UIE#2 003-3098393 



2002-3184 18 



l/E 



mm 

mm\ - (Dimmmt&n -> u * jtifs^ 2 . 5 jslt 

(a)rh77HH)Wyn-(- (TAOS) &£imfc<0 
7)Ux*ri/is<7 y (AS) £r b ^TK^T^-^Aa^ KntW K (TA 

aoh) <oif&rretiafrjm l t» <b *ia * >r mit&ni i^ttm^masmimtR-t 

4181:, (b)M^|a»^S^ht-^1-^»X®i:, (c)l»80-3 

5 ccoas-cjinitaa-^ixet, u)w.%m* 350-45 owi&mx-m 



ttSfE# 2003-3098393 



#M2 0 0 2- 3 1 8 4 1 8 



1/E 



#M 2002-318418 
50201652628 



^I3JB^±0 0 0 9 3 

¥il 4^1 lfl IB 



<B£* ft • ftiotit «> 

[Jiffi 01 ¥^14#10^31H 



HilE#2 003-3098393 



1 . b 
ft m 

2 . a 



2002-318418 
Hi I A 1 I If $ 



[000190024] 
1990^ 8 J§ 1 0 B 

:-"_C itQ 3Gt £a 

1997^ 8B26B 
#^JH*i!||lfTtT^EiiJI|HT5 8 0** 



^12002-318418 

ta m a m. m m m. 



IScglJ#^- [000005223] 
1 • ^M^B B 1 9 9 6# 3I26B 

ft #T #&JHtt/l|lf rfr*2BE±/.Nffl*4TB 1*1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 



Defects in the images include but are not limited to the items checked: 



Lr FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ imXge cut off at top, bottom or sides 



BLACK BORDERS 



